Over-all adjustment is thus very simple; individual transmitters can be retuned or disconnected from the common load without affecting operation of the others.
Construction of higher-powered versions of the multicoupler appears perfectly practicable.
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In order to take advantage of the broadband characteristics of three large rhombic antennas constructed in Okinawa for Project Minispot, multicouplers were constructed, permitting as many as five 600-watt transmitters to operate into each antenna.
The requirements for such a device were: 1) that it be simply tunable, 2) that it provide good isolation between adjacent transmitters operating as close to one another as 1 Mc, 3) that it exhibit low insertion loss, and 4) that it present the common, output-line impedance to each transmitter.
An attractive and straightforward approach to multicoupler design, that of simply interposing a separate network between each transmitter and the common load, was suggested by Dr. Robert Tanner of TRG West.
The network is designed to have no effect at the transmitter frequency, but at other frequencies it presents a high impedance to the common load.
A series-resonant, L-C circuit between transmitter and load illustrates the principle. though practical limitaLiun of available components usually dictates a more complex network.
II.
DESIGN CONSIDERATIONS
In order to obtain simplicity of tuning it was decided that only one tuned circuit per channel should be used. The configuration chosen is shown in Fig. 1 . A further simplification was achieved by making eRch of the five channels identical and each capable of operating over al octave frequency range (the nominal range of an antenna).
The insertion loss was specified to be less than 1 db because of cooling problems; with a power input of 600 watts, 125 watts would be dissipated in the tank circuit. If one assumes an unloaded-circuit Q of 500 (based on a preliminary experiment to determine a value practically attainable without unusual care in design or construction) the loaded-filter Q is defined by the usual relationship:
Loss ( To evaluate the effect of the multicouplers on the common load impedance, refer to Fig. 2 , the equivalent circuit of the multicoupler as seen by one transmitter at its operating frequency. Each transmitter and filter operate into the common load impedance shunted by as many as four inductances, the output coupling coils of the other four multicoupler networks. These coils may be regarded as essentially shunt circuits to ground, because of the small impedance represented by each of the other tuned circuits tuned to different frequencies. The multicouplers were to be used with Collins type 30S-1 linear amplifiers, which require an output load of 50 ohms with less than a 2:1 standing wave ratio. Figure 3 shows a plot as a function of frequency of the corresponding minimum allowable total shunt inductance across the load. Since the output coils of the other four filters are essentially in parallel (and are not coupled inductively to one another) the net reactance X across the load due to these four inductances is X = XL /4. For the coupling c inductance of the low-frequency model the total shunting impedance is equivalent to a single inductance of 3.5 ph. Examination of Fig. 3 shows that an adequate safety margin exists.
Higher-frequency models will, of course, require less coupling inductance, as well as revised tuned-circuit componenLs.
A table of component values for all models is included in Fig. 1 .
As an aid in tuning the multicounler, a pickup loop was installed near the bottom of each resonant circuit. Energy from this pickup was detected by a simple diode circuit whose output operates the 0 -1 ma meter on the front panel.
The circuit of the tuning indicator system is shown in Fig. 4 . 
III. CONSTRUCTION DETAIIS
Filvoers for each frequency were constructed within a separate sheetmetal box. Each of these was mounted on a standard lOi-by-19-in. rackmounting panel, and the separate units were installed on enclosed racks. Figure 5 shows a photograph of the entire assembly, and the interior view of one of the filter boxes is shown in Fig. 6 .
In any high-Q device, attention must be paid to obtaining good rf connections between the various components.
The connection between the capacitor said the box is excellent because of the flange construct of the capacitor mounting. However, in testing the units, it was found that the connections between the large coil and the capacitor flange and between the coil and box required special care. Appreciable differences in insertion loss were noticed between various umits, and these could be attribated to poor connections at the ends of the large coil.
Referring to Fig. 6 , the following materials were used in the fil- 
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IV.
PERFO0MANCE
The complete multicouplers operate very much as predicted. The measured filter Q increases linearly with frequency across the octave range as expected; Fig. 7 shows the measured Q of a unit for the lowfrequency band, . The measured insertion loss of the same unit is shown in Fig. 8 .
(The unloaded *Q of the tuned circuit would be about 700 at 8 Mc.)
The area within the circle on the Smith Chart of Fig. 9 shows the permissible region of transmitter operation (a VSWR of less than 2:1), and points are shown corresponding to measured standing-wave ratios at several frequencies throughout its range.
The multicouplers have performed well in several months' service to date. The only problem encountered has been a relatively minor one of frequency drift with heating-the units must sometimes be retuned after warmup from a cold start. The lack of mechanical regidity in the tuned circuit (apparent from Fig. 6 ) makes this behavior readily understandable, and modifications are in progress to improve the situation.
As a practical matter, even the present drift represents only a minor nuisance, since the transmitters are normally run continuously, and retuning after breakdowns involves turning a single knob to peak the meter.
The units were designed for a power level of about 600 watts, and thus far they have not been tested to establish a maximum rating. They would be expected to operate conservatively up to perhaps 1500 watts! channel.
Above this the voltage rating of the input (Type N) connector would be exceeded at a VSWR of 2:1. Higher power units could, of course, be easily constructed with appropriate connector (and eventually capacitor) changes. 
